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of femoral and ioguinal hernizc the reduced loop has been
found adherent about the pelvic brim or to the anterior
abdominal parietes above the hernial regions. The
adhesion is usually over a limited exteunt only, and commonly
involves the summit of the loop that had occupied the
nipture, Thus the gut becomes sharply bent at the adherent
spot and is apt to be occluded at any time by ‘' kinking.”
Moreover, a peristaltic wave passing along the bowel wili be
interrupted at the site of the adhesion, the fixed bowel will
often be roughly dragged upon ; its power of contracting will
be serionsly impaired, and it would appear that it may not
infrequently play the part of a paralysed segment in the
length of the gut. Moreover, the contents of the bowel
would be apt to lodge at such a point, and for this and other
reasons it would appear that ulceration of the mucous mem-
brane at, or just above, the seat of the adhesion is apt to
ocour, The cicatrisation of such ulcers may lead to great
narrowing of the gut. The pathology of this form of
obstruction is fully and extensively illustrated by the
mumerous instances where a coil of small intestine has
become adherent to one of the pelvic viscera or to the pelvie
parietes as a consequence of pelvic peritonitie. In all these
cases the symptoms are often greatly in excess of what might
have been expected from the anatomical conditions, and it
is evident that in the production of the symptoms the
sbdominal nerve apparatus takes a large share. As an
illustrative case I might mention a patient, a middle-aged
woman, whom I saw in consultation with Dr, Towne of
Kingsland. She had had an inflamed femoral hernia which
had been reduced many months previously, and which had
caused no further trouble. She was seized with symptoms
of acute obstruction, which soon became very grave. I
ventured to diagnose the condition above described, and
opened the abdomen on the third day in the iliac region
without first exploring the herpial sac. I found a coil of
gut adherent to the margins of the femoral ring. These
adhesions I broke down, The symptoms at once abated and
the patient made an excellent recovery, Many instances
similar to this have been recorded.®

3. The two Ends of the Herniated Loop may be fixed together
by Adhesions,—This condition can involve only the small
intestine and is the outcome of some limited peritonitis set
up in the parts of the bowel that lie within the constricting
neck of the sae. A rigid loop of bowel is thus formed that
will probably lie free in the abdomen. As museum speci-
mens and recorded cases show, two varieties of loop may be
formed by means of adhesions, In one form—that just
noted—the ends only of the loop are adherent, and a kind of
ring of bowel is thus formed. In the other variety the two
bars of the loop are adherent in their entire extent, so that
if the loop were to be cut across transversely the cut orifices
of the gut would look like the openings of a double-barrelled
gon, It will be evident that when these conditiong are met
with a great obstacle is offered to the passage of the intes-
tinal contents, and a condition is established that is favour-
able to obstruction. Loops of bowel of the first-named type
may lead to a certain form of volvulus, as Leichtenstern has
shown. Inlocps of the second kind, on the other hand, there is
great angular bending of the bowel and a constant imminent
risk that that bend may one day become so acute as to close
the tube. An excellent case of this kind has been recorded
by M. Nicaise.'! A man, aged twenty-five, was operated
upon for strangulated inguinal hernia in May, 1875, Since
the operation he had been liable to many attacks of vomiting,
colie, and constipation. In October, 1880, he suffered from
so severe a form of obstruction that enterotomy was per-
fomed, He died the day after the operation, The autopsy
tevealed an abrupt bending of the bowel of the nature
described above as of the second kind. The bend was rendered
permanent by old adhesions and was so acute that the mucous
membrane at its summit formed a species of valve across the
gut. In the distended gut above the bend had lodged much
undigested food matter. Mr, Birkett has reported an inter-
esting case where a loop of the first variety had been formed,
and where a fistulous communication led from one of the
adherent gut ends to the other. The intestinal contents passed
through this *“fistula bimucosa ” instead of traversing the loop,
thus saving a distance of many inches. The fistula led ulti-
mately tofatal perforative peritonitis. The patient was a man,
aged fifty-eight, who six months before his death had pre-
sented a strangulated hernia that had been reduced by

1(1 Mr. Heath, THE LANCET, vol. i., 1876, p. 848 ; Mr. Teale, ibid., vol. i.,
1875, p. 369 ; Dr. Fagge, Guy’s Hospital Reports, vol. xiv., p. 272.
11 Bull. et Mém. de la Soc. de Chir., Paris, 1880, p. 582.

taxis.’® Dr. Fagge has described a case in which, twelve days
after the reduction of a strangulated rupture, symptoms of a
fatal obstruction appeared. ‘This issue was brought about by
a matting together of several loops of intestine as a result of
some localised peritonitis set up in the reduced coil.

4, The Adhesions between the Reduced Loop and the Parietes
may develop into a ¢ Band.”—If the loop reduced from a
strangulated hernia present a little local peritonitiz, and
if the surface so involved adhere to the serous lining of the
parietes—say, in the vicinity of the hernial orifice—the gut
may remain fixed there, as already described. In other
cascs other changes ensue. The movements of the bowel
drag upon the adhesions and tend to tear the gut from its
abnormal moorings, The soft adhesions yield under this
traction and become elongated. The weaker give way and
disappear, the more substantial form a riband-like band.
This band is twisted constant!y from one side to the other
by the movements of the tethered bowel; and this twisting
tends to make it more and more cord-like. At the same
time the rolling of free coils over this band serve to mould it
as clay may be moulded when rubbed between the palmsg,
and at last, by these various means, the adhesion may pre-
sent the aspect of a long slender cord, *the solitary band ”
of Gay. Illustration of this is well afforded by Mr. Obre’s
cage above noted. Here, at the autopsy, the herniated loop
was found near the xiphoid cartilage ; while between it and
the internal inguinal ring there passed a cord which was no
less than seventeen inches and a half in length, It is peed-
less to point out in how many ways these bands may snare
and obstruct the gut, or to give examples from the plentiful
supply of cases available,

5. To the Inflamed Peritoneum about the Hernial Orifice
a part of the Omentum may become Adherent.—In this way
are formed one kind of ‘ omental cord.” The portion
rendered adherent commonly becomes separated from the
rest, is moulded by the moving coils of intestine that roll
over and under if, and thus becomes shaped into a more or
less definite cord. Omental cords so formed may become
the means for producing a mechanical obstruction, In a
case reported by M, Besnier, a fissure had formed in a broad
band of omentum adherent to the hernial orifice, and through
this fissure a loop of ilenm had been strangulated.’®> Apart
from such a peculiar arrangement as this, the omental band
plays the same part in the production of intestinal obstrue-
tion as is played by the isolated peritoneal adhesion.

Such, then, are the principal varieties of obstruction that
may follow after hernia. When the frequency of their
occurrence is compared with the frequency of hernia they
cannot be said to be common. Their enumeration, how-
ever, may afford some precise and scientific basis to the
statement that has been dimly expressed by some authors to
the effect that internal obstructions appear to be somewhat
unusually frequent in the subjects of rapture, The account, at
the least, may contribute to a clearer prognosis and to a more
detailed conception of theafter-history of a complicated hernia.

Gordon-square, W.C.

JUDICIAL HANGING.
By JAMES BARR, M.D., L.R.CS. Ep.,

MEDICAL OFFICER, HER MAJESTY’'S PRISON, KIRKDALE ; PHYSICIAN TO
THE STANLEY HOSPITAL, LIVERPOOL.

As the subject of the mode of carrying out executions has
recently engaged public attention, the present is perhaps an
opportune time for discussing the question in its scientific
and humane bearings, so that some more definite ideas may
prevail as to the best method of hanging, and that the details
may not be entirely left to the caprice of the executioner.
When the law requires the death sentence to be meted out
at the end of a hempen rope, the dictates of humanity
demand that all the details should be carried out in *‘ decency
and in order,” and with a minimum amount of suffering to
the eulprit, and from this standpoint I shall treat the subject.

The mode of carrying out the sentence of the law, “be
hanged by the neck until you are dead,” has usually been
left to the discretion of the hapgman, the law taking no
cognisance as to what is to be the proximate cause of death.
Calcraft invariably adopted the short drop of about two feet

12 Path. Soe. Trans., vol. x., 1859.
13 Bull. de la Soc. Anat., 1864, p. 252,
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and a half; and if T may judge from some specimens of his
ropes, which are still to be seen at Kirkdale, death must
have been produced by a slow process of asphyxia, Marwood
adopted what is generally known as the long drop, of
which he was supposed by many to be the originator, though
it was used long before his time, both in Paris and in Ireland.

To Professor Haughton we are indebted for a scientific
exposition® of the rationale of the long drop, and of the
mode in which death takes place. Dr. Haughton also gives
an elaborate explanation of the American method, which is
a scientific modification of the old naval method of running
the culprit up to the yard-arm,

Having now briefly referred to the different modes. of
hanging which have been adopted in executing criminals,
we will be better able to judge which is the best and most
practical method when we have considered the various causes
of death. Professor Tidy® says that ‘‘in hanging, as in
drowning, death does not always take place in exactly
the same way, Thus, it may result from : (1) aspbyxia;
{2) cerebral hypereemia ; (3) a combioation of aspbyxia with
apoplexy ; (4) syncope; (5) injury to the spinal cord and
pneumogastrics (neuro-paralytic death).”

Professor Hoffmaun,? of Vienna, says that ‘“‘in hanging
the noose does not press directly on the larynx and the
trachea, but almost always slips between the larynx and the
chin. In these cases the basis of the tongue is pushed
upwards, and pressed against the posterior wall of the
pharynx, completely closing it. The most important agenf,
however, in this kind of death is the compression ot the
larger vessels and the cervical portion of the vagus nerve,
the upper portion of the carotid being pressed against the
transverse processes of the cervical vertebree before it
branches off into the external and internal carotids, and the
inner coat of the vessel being ruptured. The jugular veins
are compressed at the same time, and the brain can neither
receive any more blood nor allow that which it contains
already to flow away; its irritability is therefore extinet.
The very important part which both the vagus and the
vessels take in causing death by hanging is clearly shown
through the following observations. 1. Loss of conscious-
ness following immediately the compression caused by the
rope at the moment when the noose is drawn tight by the
sveight of the body. The truth of this assertion is proved by
the faet that no person who commits suicide by hanging ever
attempts to rid himself of the rope which throttles him,
although he might -do so easily by standing upright, as the
body is not always suspended above the surface of the ground.
2. The rapidity with which death ensues and the beating of
the heart stops. The few struggling respirations which
generally occur in asphyxia shortly before death have not
been observed in persons who have been hung. It is also
well known how difficult it is to restore such patients to life.
Death by hanging is then complex. Itresults from the occlu-
sion of the respiratory tubes, from the sudden interruption of
the passage of blood into the brain, and possibly from arrest
of the circulation determined by the compression of the vagi
nerves,” These observations of Professor Hoffmann obviously
refer to cases of constriction of the neck without dislosation
of the vertebrze, and show how death should take place rather
than how it does in cases of the short drop. The constric-
tion of the neck is not usually so complete as he has assumed ;
the carotids are not completely obliterated, as shown by the
pulse in the temporal artery, and by the gradual increasing
congestion of the head—owing to the obstruction to the
venous return—until at last the tongue is protruded out of
the mouth; nor is the vagus much pressed upon, as evidenced
by the long continuance of the heart’s beats in many cases.
It shows rather a paucity of reasoning to infer immediate loss
of consciousness because no suicide ‘“‘ever attempts to rid
himself of the rope which throttleshim,” A suicideisa very
unlikely individual to change bis purpose during the short
period which elapses between suspension and loss of con-
sciousness.

Dr. Taylor* states that ¢‘death from hanging appears to
take place very rapidly, and without causing any suffering
to the person. Professor Tidy, also, speaks of the painless
nature of death from hanging ; while Professor Haughton, in
his paper read before the Surgical Society of Dublin, says
““ that the old system of taking a convict’s life by suffocation
is inhumanly painful, unnecessarily prolonged, and revolting

1 Principles of Animal Mechanics, 1873.
2 Legal Medicine, part ii., p. 385.
3 British Medical Journal, Dec. 21st, 1878, and May 10th, 1879.
4 The Principles and Practice of Medical Jurisprudence, 1865, p. 651,

to those whose duty it is to be present.” Those who speak of
the painless nature of death bystrangulationarrive at thiscon.
clusion from the fact that many cases of suicide are not coa-
pletely suspended, and that if they wished they could easily
relieve the constriction by assuming the erect posture, and in
other cases of recovery from attempted suicide by hanging
there is no recollection of any suffering. It should be re-
membered, however, that there is a great difference between
the mental attitude of the suicide acd one who is about to
suffer the extreme penalty of the law., In the former case
he is regardless, and perhaps also not very sensitive, of a
little suffering, while in the latter every nerve is braced up
to resist the inevitable result. Moreover, in those cases of
recovery the loss of recollection of suffering does not prove
that there was none. It might almost as well be said that
because in many cases of recovery from meningitis there wasno
remembrance of any suffering, therefore there wasnone. No
doubt, the pain in hanging can under no circumstances be
very acute, yet when we see a culprit beaving his chest and
almost raising the whole body in his struggles for breath we
must conclude that there is at least a considerable amount
of meutal torture.

‘While death from aspbyxia as ordinarily brought about by
the short drop is a barbarism which should not be tolerated
in this humanitarian age, yet it might be accomplished with-
out much sufferivg. If this mode of death be determined
upon, then the constriction should be complete, and the com-
pression of the bloodvessels, both veins and arteries, and if
possible also the nerves, is of even more importance in the
production of rapid unconsciousness thau the occlusion of
the windpipe. In accomplishing this object the position of
the noose is of importance ; it should never be placed over
the larynx, as the rigidity of that organ prevents complete
compression and also shields the bloodvessels, Below the
larynx would perhaps be the best position, but then there
would always be the danger of the noose shifting up to the
least desirable spot, therefore the most suitable position
would seem to be between the hyoid bone and lower jaw.
The rope should be thin and pliable, and not very elastic (a
silk rope would perhaps be the best), the ring should be placed
under the lower jaw, and the drop should be long enough to
compresswindpipe, bloodvessels, and nerves. Ifahalf-inchsilk
rope were used 1 should think a drop of from four to six feet,
according to the weight of the prisoner, would be sufficient,
As to deaths from cerebral hypereemia, and its combination
with asphyxia, they are merely modifications of the latter
form of death, and result from incomplste constriction, the
windpipe not being quite occluded, while the venous return
is obstructed, but not the arterial supply. They are thus
rather slow forms of death, and consequently not desirable.
Death from syncope may be associated with any mode of
hanging, buf is perhaps most frequently connected with the
long drop. It is about the most rapid and least painful,
though perhaps the rarest, form of death. In a case of
syncope, I have seen the heart’s action cease in two minutes
from the time the bolt was drawn. TFear largely contributes
to this mode of death,

It now remains for us to consider death by dislocation or
fracture of the cervical vertebree, with consequent laceration
of the spinal cord. It is frequently supposed that the injury
arises from rupture of the transverse ligament of the atlas
and pressure on the cord by the odontoid process, but, if
ever this does occur, it must be extremely rare. Rupture
of the transverse ligament could only take place when the
rope was adjusted very high in the neck, with the ring
directly in front or behind. And even then the odontoid
process would be more likely to break than the ligament.
‘The destructive effect occurs at the point on which the strain
is brought to bear, and so the seat of injury varies in different
cases. I have seen it take place in the following situations:
Complete separation between the second and third cervical
vertebrze and fracture of the odontoid process at its junction
with the body of the axis; oblique fracture through the
body of the axis, leaving the upper fragment with attacbed
odontoid process ¢n sitw, and fracture of the arch separating
it from the body of the axis ; complete separation between the
second and third cervical vertebrae above the intervertebral
dise, also slight separation and tearing of ligaments between
the atlas and the axis ; and complete dislocation between the
fifth and sixth cervical vertebree. In this latter case the ring
hitched on the chip, and the opposite part of the noose was
low in the neck, so that the long leverage action determined
the low position of the injury. In every case the vertebre
were separated at the point of injury for at least an inch,
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the spinal cord was severed, and the vertebral arteries and
all the ligaments were torn across,

The shock to the nervous system produces an immediate
loss of consciousness, with complete paralysis of all the
voluntary muscles. 1t takes a body moving under the in-
fluence of gravity three-quarters of a second to fall through
the space of nine feet ; and, owing to the velocity acquired
zccording to the law of uniformly accelerated motion, the
time occupied in the last seven inches—during which the
stretching and tightening of the rope occurs—is only ‘0225
of a second, If to this we add, say, '0275 for the elasticity of
the rope, then the whole time during which the shock could
be felt is only 05, or J5th of a second. Even from this we
pust deduct the time which it takes for the nervous im-
pression to travel to the sensorium and back, but, as the
nerve current travels at the rate of 100 feet per second, this
is so slight that, like the atmospheric resistance to the
falling body, it may be left out of account. Although loss
of consciousness, and it is with this that humanitarians are
chiefly concerned, is instantaneous, yet death, as evidenced
by the cessation of the heart’s action, does not take place so
mpidly. It is possible in some cases that the cardio-
inhibitory centre may be stimulated, or the vagi eompressed,
g0 as to immediately arrest the beat of the heart, yet I am
convinced that this is the exception, and not the rule. The
respiratory and vaso-motor centres are at once paralysed. I
have never seen even the faintest involuntary gasp, and the
arteries feel at once to have lost tone. The excito-motor
ganglia of the heart keep up its action, in the majority of
cases, for some minutes independently of the central nervous
system, and its arrest is probably brought about by a process
of asphyxia. The immediate cessation of all respiratory
movements deprives the heart of all agsistance in carrying
on the circulation, and prevents the lungs from becoming
surcharged with blood, as in ordinary cases of asphyxia,
but the other signs of death from that canse are usually
peesent, such as turgescence of the right side of the heart
and general venous system; great lividity of the face,
swelling, and perhaps protrusion, of the tongue. It should
be remembered that these latter signs are best observed
during suspension, because when the body is taken down
hypostasis occurs quickly owing to the great fluidity of the
blood, the tongue recedes within the mouth, and the general
lividity on the upper surface of the body disappears, to
reappear in the most dependent parts, The right side of the
heart soon becomes incapable of driving the unoxidised
blood through the lungs ; the left ventricle at first readily
propels the blood into the lax arteries, but soon the supply
18 diminished and the contraction becomes feeble, and at
the same time the blood is accumulating in the venous
system, and thus tending to equalise the pressure, and so at
last the left ventricle is unable to drive its modicum of
blood through the systemic capillaries. We have thus at
the same time both sides of the heart unable to perform their
work, and cessation of the cardiac action is the result. The
time during which I have observed the heart’s action after
dislocation of the cervical vertebrse has ranged from two to
thirteen minutes. As Professor Haughton has shown, the
destructive effect on the neck of the criminal is in proportion
to the wis vive which is acquired by the weight of the culprit
and length of the drop; and if the drop be long enough, the
vertebrae are certain to be dislocated, no maftter what be
the position of the ring or thickness of the rope. The wvis viva
in any case is equivalent to half the mass multiplied by the
square of the terminal veloeity. Let W represent the weight
of the criminal and S the length of the drop, then the
formula will be :—

Tuve=LY

) 2G8 =WS,

or the weight of the criminal multiplied by the length of the
drop expresses in foot pounds the amount of work expended
ou the neck of the eriminal. I have not complicated the
fermula with the co-efficient of the elasticity of the rope—
which is very slight—as we will devote some attention to the
character of the rope further on. I would now modify Dr.
Haughton’s rules by substituting, say, 1260 foot pounds for
2240. If the neck of the criminal be small and delicate, or
the rope very fine, theu it would be well to calculate on a
lower basis—say, 1120 foot pounds. Thus, a man weighing
140 pounds would require a drop of nine feet (1260 + 140=9),
and one weighing 120 pounds should have ten feet and a half
(1260 +- 120=104). The rope should not be too thick nor
too elastic, other wise the abrupt shock will be broken, and the

advantages of the long drop lost ; but, on the other hand, it
should not be too thin nor too inelastic, as then there is
not merely the risk of the rope breaking, but also of snapping
the head off the culprit, The rope should be of the finest
and best hemp, pliable, and capable of bearing a strain of at
least a ton and a half.  About three-fourths to seven-eighths
of an inch in diameter will be found a convenient thickness,
and every rope should be tested before being used. I have
been told by the master of a ship, that if in the manufacture
of the rope the hemp be run through oil, it makes the rope
much more pliable. It would certainly prevent it from
becoming stiff when exposed during a wet morning. The
iron hooks and couplings to which the rope is attached
should be inspected on each occasion.

There has been a great difference of opinion regarding the
position of the ring; Professor Haughton recommends that
1t be placed under the chin, while Dr. Barker of Melbourne
would have it on the nape of the neck. When the ring is
placed in the latter position the chin naturally falls forward
on the sternum, and the rope has no leverage action what-
ever to assist in dislocation ; and, moreover, the noose does
not tighten well on the neck, but the ring lies against the
occiput ; so this position is not only the worst for producing
luxation, but also for strangulation. When the ring is under
the jaw or chin there is a leverage of several inches, the head
is thrown back or to one side, and the noose firmly constricts
the neck., In the stretching of the rope the noose tightens
several inches; if therefore the ring be placed under the
angle of the lower jaw on either side, and directed forwards,
it will be drawn under the chin in the act of tightening.
The noose should be placed as high in the neck as possible,
and drawn just sufficiently tight to prevent it slipping out of
position while the body is falling.

If those in authority would lay down a few simple rules as
to the manner in which executions should bs performed, then
it would not require much science to carry them out, These
rules might perhaps also have the effect of relegating the
executioner more into obscurity, and dispel all illusionary
ideas as to his being the possessor of a mystic craft, or one
to be féted by the populace and interviewed by the press in
order to satisfy a morbid public taste.

Liverpool.

CASE OF TRIGEMINAL NEURALGIA,

WITH EXOPHTHALMOS, AND PARALYSIS OF SEVERAL
CRANIAL NERVES.

By H. FRENCH BANHAM, M.A., M.D. CANTAE,

PHYSICIAN TO THE SHEFFIELD GENERAL INFIRMARY.

MARY S——, aged fifty, was admitted into the Sheffield
General Infirmary on Jan. 18th, 1884, For six or seven years
past she has suffered from occasional attacks of facial
neuralgia, which for the last two years have been much
more frequent, and, indeed, she has rarely been a whole day
free from pain, The pain has generally affected almost the
whole of the left side of the face, though at some points it
has been specially severe, Some external strabismus seems
to have been noticed about October last, and at that time
she suffered also from diplopia. The squint has with the
progress of time become more pronounced; the diplopia,
however, passed off after a couple of months, but has fre-
quently recurred since for a week or two together., Ptosis
was first observed early in January; it was, however,
partial, and only appeared during the attacks of severe
pain, but for the last month it has been constant and
complete, She has been troubled with polyuria for some
months, having generally to rise three or four times at
night. Her memory of late has been very defective. She
has had eleven children (of which nine are living and
healthy) and one miscarriage. There is no reason for sup-
posing that she has suffered from syphilis.

On admission.—The patient is found to be suffering from
severe paroxysms of neuralgia, which oceur once or twice in
the day, but are not regularly periodic, an1 each of which
lasts from one to three hours, The pain affects the whole
of the left side of the face, but at times it seems to concen-
trate itself with special violence at the supra and infra-
orbital regions and over the malar bone. Mr. Coombe, the
agsistant house-surgeon, who has seen the pitient in many
of her neuralgic paroxysms, tells me that at such times there
is great tenderness over the affected parts. This tenderness
entirely subsides during the intervals, but s me duall pain in




